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AMENDMENTS TO THE CLAIMS 

1 . (Previously Presented) A vibration and isolation apparatus comprising: 
a fluid having a true fluid mass, a density and a viscosity; 

a first fluid containment chamber containing a first portion of the fluid; 

a second containment chamber containing a second portion of the fluid; 

an annular damping path connecting the first fluid containment chamber and the second 
fluid containment chamber and providing a fluid path between the first fluid containment 
chamber and the second fluid containment chamber; and 

Avherein the ratio of the cross sectional area of the first fluid containment chamber and the 
second fluid containment chamber to the cross sectional area of the annular damping ]7ath is 
chosen to produce an effective mass of the fluid to enhance vibration damping and isolation, the 
effective mass of the fluid greater than the true fluid mass. 

2. (Original) The qyparatus of claim 1 wherein ^e cross sectional area of the damping path 
can be changed to permit active tuning of the effective mass of fluid 

3. . (Original)The apparatus of claim 1 wherein the cross sectional area of the first fluid 
containment chamber or the second fluid containment chamber can be varied to permit active 
tuning of the effective mass of the fluid. 

4. (Original)The apparatus of claim 1 wherein the apparatus supports a payload having a 
fixed mass. 

5. (Original)The appaiatus of claim 4 wherein the true mass of the fluid is less than the mass 
of the payload and the effective mass of the fluid is greater than or equal to the mass of the 
payload. 

6. (Qriginal)The apparatus of claim 1 wherein the effective fluid mass of the fluid is chosen 
to give the apparatus a roll-off of -60dB per decade for at least one decade aiier a significant 
resonance. 
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7. (Qriginal)The apparatus of claim 1 wherein the density of the fluid can be changed to 
change the effective fluid mass. 

8. (Currently Amended) A fluid filled isolator for vibration damping and isolation^ the 
mechanical equivalent of the isolator comprising four tunable parameters and wherein the four 
tunable parameters comprising a fir^ spring force in parallel with a second spring forcc> an 
effective fluid mass, the effective fluid mass based on a ratio of a cross sectional area of a first 
fluid containment chamber and a second fluid containment chamber to a cross sectional area of 
an annular damping path, and a first damper in series, 

9. (Original)The isolator of claim 8 wherein the effective fluid mass is equal to the true fluid 
mass multiplied by an amplification &ctor. 

10. (Original)The isolator of claim 9 wherein the true fluid mass is less than a mass of a 
p^load coupled to the isolator and the effective mass is equal to or greater than the mass of the 
payload 

1 1 . (Qriginal)The isolator of claim 1 0 wherein the first spring force is formed by a stiffiiess 
fomaed by the design of a first fluid chamber and a second fluid chamber. 

12. (Origjnal)The isolator of claim 1 1 wherein fhe damper is substantially provided by the 
shear force of the fluid through a damping annulus located between the fitst fluid chamber and 
the second fluid chamber. 

1 3 . (Original)The isolator of claim 1 2 wherein the second spring force is formed from a 
volumetric stiffiiess of the first fluid containment chamber and the second fluid containment 
chamber and axial stiffiiess coupled to the first fluid containment chamber and the second fluid 
containment chamber. 

14- (Original)The isolator of claim 13 wherein the effective fluid mass is proportional to the 
ratio of the cross sectional area of the first fluid containment chamber and the second fluid 



3 

PA(£4/15'RCVDAT12fmS4:36:18PM [Eastern Standard 



Dec. 9. 2005 2:30PM 1N6RASSIA FISHER & LORENZ PC 



No. 4672 P. 5 



Application No. 1 0/81 6,007 

RespOJQse to Office Action of September 9, 2005 

containment chamber divided by the cross sectional area of tiie damping annulus, the quantity 
squared. 

1 5. (Original)The isolator of claim 8 wherein the effective fluid mass to payload mass is 
chosen to provide a roll-off -60dB per decade for at least one decade after a significant 
resonance. 

1 6. (Currently Amended) A four-parameter fluid filled damping and isolation apparatus, 
comprising: 

a shaft having an axis therethrough^ the shaft having a first and second end; 

a piston having an axial bore coaxially positioned with the shaft to provide a first 
parameter comprising a damper by forming a damping path therebetween, the piston having a 
flange extending radially therefiom for coupling the apparatus to a load; 

a first extension coupled to Bixd extending radially from the first end of the shaft; 

a second extension coupled to and extending radially from the second end of the shaft; 

secondary isolation means coaxially extending fiom the first and second extensions for 
providmg a second parameter comprising a first volumetric stif&>ess in series with the damper; 

a primary isolation means connecting the flange to the first extmsion and the second 
extension and coaxial with the shaft for providing a tfaiid parameter comprising a second 
volumetric stifStess in parallel with the damper and the secondary isolation means, the secondary 
isolation means connected to the primary isolation means via fluid paths through the first and 
second extensions; and 

wherein a fourth parameter comprising t he ratio of a cross sectional area of the primary 
iGolationa isolation means to a cross sectional area of the damping path > the ratio chosen to 
provide a fluid mass effect, the fluid mass effect detemiined by an effective mass of the fluid, the 
effective mass of the fluid greater than a true fluid mass, 

17. (Qriginal)The apparaitus of claim 16 wherein the cross sectional area of the primary 
isolation means can be varied to permit active tuning of the fluid mass effect 
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1 8. (C)rigmal)The apparatus of claim 1 6 wherein the cross sectional area of the damping path 
can be changed to permit active timing of the fluid mass effect* 

19. (Original)The apparatus of claim 16 wherein the fluid mass effect is chosen to give the 
apparatus a roll-off of -60dB per decade for at least one decade after a significant resonance. 

20. (Original)nie apparatus of claim 16 wherein the fluid mass effect can be change by 
varying the mass of a fluid internal to the apparatus, 

2 1 • (Currently Amended) An isolation and vibration damping system comprising: 
a platform for securing a payload; and 

a plurality of isolation struts attached at one end to the platform and at a second end to a 
base^ the mechanical equivalent of each of the plurality of isolation struts comprising four 
tunable parametm, the four tunable parameters comprising a first spring force in parallel with a 
second spring force, an effective fluid mass, the effective fluid mass based on a ratio of a cross 
sectional area of a first fluid containment chamber and a second fluid containment chamb^ to a 
cross sectional area of an annular damping path, and a damper in series. 

22. (Original)The system of claim 21 wherein the first spring force is formed by a stiffiiess 
formed by the design of a first fluid chamber and a second fluid chamber. 

23. (Original)The system of claim 22 wherein the damper is substanti^dly provided by a shear 
force of a fluid through a damping annulus located between the first fluid chamber and the 
second fluid chamber* 

24. (Original)The system of claim 23 wherein the second spring force is formed fi-om a 
volimielric stiffoess of the first fluid containment chamber and the second fluid containment 
chamber and axial stiLShess coupled to the first fluid containment chamber and the second fluid 
containment chamber. 
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25. (Original)The system of claim 24 wherein the effective fluid mass is proportional to the 
ratio of the cross sectional area of the first fluid containment chamber and the second fluid 
containment chamber divided by the cross sectional area of the damping annulus^ the quantity 
squared 
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